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ABSTRACT
AN EVALUATION OF THE EFFECT OF DISCHARGING A HIGH 
QUALITY EFFLUENT INTO A SMALL OZARK MOUNTAIN STREAM
Recently the newly constructed Fayetteville wastewater 
treatment plant went on line and directed a portion of 
its  discharge to a point in the Mud Creek drainage 
basin that had previously not received any effluent. 
Prior to the discharge, a background study had been 
performed to establish the water quality in the basin. 
The background data, when compared to the data 
collected by this study, allowed any alteration of the 
stream water quality to be evaluated. Also the 
modeling procedure used to set the effluent limits for 
the treatment plant was analyzed. All stream data were 
compared to the limits set forth for surface water 
quality by the Department of Pollution Control and 
Ecology. The new discharge had some effect on the 
receiving stream, however, the stream s t i l l  meets 
Arkansas water quality standards for a ll parameters.
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INTRODUCTION
The City of Fayetteville, Arkansas finished 
construction on a new advanced wastewater treatment 
plant in June 1988. Shortly after the new plant went 
on line, a portion of the effluent discharge was 
directed to a new discharge point in the Mud Creek 
drainage basin.
A water quality study was conducted in this same 
basin in 1986 prior to the start of any point source 
discharges. This study was conducted to establish the 
water quality in the basin before Fayetteville started 
discharging treated wastewater. The study reported on 
in this thesis was conducted to determine what effects 
the Fayetteville discharge has had on the water quality 
in the basin.
The stream reach studied (illustrated in Figure 1) 
includes an unnamed tributary of Mud Creek, Mud Creek, 
and a portion of Clear Creek. The drainage basin lies 
in and around Fayetteville and covers an area of 
roughly 36 square miles. The total length of the stream 
studied is about 8 miles. Within the watershed the 
major parameters that influence the water quality are 
(1) the runoff from the extensive poultry, swine and 
cattle farming in the area as well as the runoff from
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Figure 1. Illustration of the stream reach studied.
2
the Fayetteville municipal area that drains down Skull 
Creek and enters the stream near the community of 
Johnson, and (2) the effluent from the recently 
constructed Fayetteville wastewater treatment plant.
The stream alteration due to agricultural and 
municipal storm runoff is assumed to have remained 
fa irly  constant with the exception of slight seasonal 
variations. However the new treatment plant 
discharging a portion of its  high quality effluent into 
the drainage basin presents an excellent opportunity to 
study the effects of the plant on the stream.
A. Purpose and Objectives
The primary objectives of this study were to:
1. Establish the degree to which the stream 
water quality has been altered due to 
the treatment plant discharge using a 
background study done prior to the 
effluent discharge as a comparison.
2. Evaluate how accurately the Arkansas 
Department of Pollution Control and 
Ecology predicted the effects of the 
effluent discharge on the stream.
3
3. Determine whether the water quality of 
the stream is sufficient to meet state 
standards
To accomplish these objectives, samples were 
collected at three locations which were previously 
sampled during the background water quality study. The 
three locations are the effluent receiving stream at 
Highway 265, Mud Creek at Old Missouri Road, and Clear 
Creek at Highway 112. These stations are numbered 1, 2 
and 3 respectively in Figure 1.
The water quality parameters that were determined 
are pH, dissolved oxygen, temperature, turbidity, fecal 
coliform bacteria, biochemical oxygen demand, nitrogen 
(TKN, ammonia, and nitrate) and phosphorous (total and 
orthophosphate). The samples were analyzed in the 
environmental engineering laboratories at the 
University of Arkansas.
The samples were collected once per month starting 
on August 20, 1989 and ending on December 1, 1989.
Also, an extensive dissolved oxygen study was performed 
on September 2, and November 28 in order to analyze the 
dissolved oxygen depletion below the discharge point, 
B. Related Research and Activities
Three pieces of literature are of primary concern
4
to this study. They are the "Background Water Quality 
in Mud Creek Drainage Basin" by David G Parker (1), the 
"Wasteload Evaluation Report for Fayetteville's 
Proposed Discharge into the White River and an Unnamed 
Tributary of Mud Creek" by the Arkansas Department of 
Pollution Control and Ecology(2), and the "Regulation 
Establishing Water Quality Standards for Surface Waters 
of the State of Arkansas" as amended by the Department 
of Pollution Control and Ecology(3).
"Background Water Quality in the Mud Creek Drainage 
Basin" was assembled with the primary objective of 
establishing one year of water quality data on the 
drainage basin below the proposed Fayetteville Mud 
Creek discharge point before the treatment plant 
started discharging. The study was extensive with 
sampling sites throughout the drainage basin.
Field measurements of dissolved oxygen and 
temperature were made with a dissolved
oxygen/temperature meter manufactured by Yellow Springs 
Instrument Company. The laboratory analysis was 
performed by ESCOMLAB (Environmental Science and 
Construction Materials Laboratory, a division of 
McClelland Consulting Engineers Inc) in Fayetteville. 
Rainfall data was acquired from the Fayetteville
5
Agriculture Experiment Station.
Monthly samples were collected from November 1985 
through November 1986. The relevant data from these 
samplings appear in Tables 1 through 4. Storm samples 
were collected on April 19-20, 1986, September 15-17, 
1986, and February 26- March 1, 1987. The results of 
the storm samples are contained in Tables 5 through 7. 
No temperature or dissolved oxygen measurements were 
made during storm sampling.
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T a b le  1 . L a b o r a to r y  P ro c e d u re s  F o r B a ckg ro u n d  S tu d y
P a ra m e te r  Sam ples U n i t s R e fe re n c e
* Pag e * *
T o t a l  A l k a l i n i t y 1 m g/L 253
F e c a l C o l i f o r m  B a c te r ia 4 c o l i / 100m l 814
B io c h e m ic a l Oxygen Demand 1 m g/L 483
C o n d u c t iv i t y 1 mmhos/cm 70
N it r o g e n ,  Ammonia 2 m g/L 3 5 5 ,3 5 6
N it r o g e n ,  K je ld a h l 2 m g/L 383
N it r o g e n ,  N i t r a t e 2 m g/L 370
N it r o g e n ,  N i t r i t e 2 m g/L 380
PH 1 402
P h o s p h o ro u s , T o t a l  P h o sp h a te 2 m g/L 4 1 5 ,4 2 0
P h o s p h o ro u s , O r th o p h o s p h a te  * * *  3 m g/L 4 1 2 ,4 2 0
R e s id u e , T o ta l 1 m g/L 92
R e s id u e , T o t a l  N o n f i l t e r a b le 1 m g/L 94
T u r b id i t y ,  N e p h e lo m e tr ic 1 NTU 132
*  Sam ple t r e a tm e n t  and  s to ra g e  m e th o d s :
1 . C o o l on ic e
2 . Add a c id  and c o o l  on ic e
3 . F i l t e r ,  add a c id ,  and c o o l  on ic e
4 . S t e r i l i z e d  c o n ta in e r  and c o o l  on ic e
* *  A n a ly s is  p e r fo rm e d  a c c o rd in g  t o  S ta n d a rd  M e thods F o r 
The E x a m in a t io n  o f  W a te r and W a s te w a te r , 1 5 th  E d i t i o n ,  
1 9 8 0 , APHA, AWWA, WPCF
* * *  O r th o p h o s p h a te  p h o s p h o ro u s  d a ta  a re  i n v a l i d  due t o  
c o n ta m in a t io n  d u r in g  sa m p le  c o l l e c t i o n .
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T a b l e  2 
265
B a c k g ro u n d  D a ta  F o r  Sample S t a t i o n  H ighw ay
D ate Time S ta Temp
°C
DO BOD 
mg/L  mg/L
T o t a l - P
mg/L
O r t h o - P
mg/L
K j - N
mg/L
1 1 / 2 0 / 8 5 1 2 :3 0 1 9 .0 1 0 .4 0 . 0 0 .0 6 0 .0 2 0 0 .4 9
1 2 / 1 7 / 8 5 1 5 :1 5 1 4 .0 1 1 .6 0 . 0 0 .0 2 0 . 0 0 0 0 .1 6
0 1 / 2 0 / 8 6 1 6 :3 0 1 7 .0 1 2 .0 0 . 0 0 .0 1 0 .0 0 9 0 .0 9
0 2 / 1 7 / 8 6 1 5 :3 0 1 1 1 .5 1 0 .7 0 . 0 0 .0 1 0 . 0 0 1 0 .2 6
0 3 / 1 4 / 8 6 1 5 :3 0 1 1 2 .5 9 .2 2 .5 0 .0 3 0 .0 8 1 0 .3 8
0 4 / 1 6 / 8 6 1 5 :3 0 1 1 6 .0 9 .3 0 . 0 0 .0 1 0 . 0 0 0 0 .0 8
0 5 / 1 3 / 8 6 1 6 :0 0 1 2 2 .0 7 .4 0 . 0 0 .0 2 0 . 0 0 0 0 .1 3
0 6 / 1 5 / 8 6 1 6 :1 5 1 2 5 .0 7 .8 0 . 0 0 .0 1 0 . 0 0 1 0 .1 9
0 7 / 1 8 / 8 6 1 1 :1 5 1 2 6 .0 5 . 5 0 . 0 0 .0 6 0 .0 0 6 0 .3 9
0 8 / 1 9 / 8 6 8 :1 5 1 2 2 .5 8 . 0 0 . 0 0 .4 3 0 .0 0 7 0 .2 7
0 9 / 1 5 / 8 6 1 1 :3 0 1 1 9 .0 8 .2 5 .0 0 .1 3 0 .0 0 4 1 .5 2
1 0 / 1 9 / 8 6 1 8 :1 5 1 1 6 .5 7 .4 0 . 0 0 .0 1 0 .0 0 5 0 .2 3
1 1 / 1 9 / 8 6 1 1 :3 0 1 8 . 5 1 0 .3 0 . 0 0 .0 1 0 .0 0 9 0 .3 7
D a te Time S ta NH3-N
mg/L
N03-N
m g/L
PH Fec C o l i f  
# /1 0 0 m l
T u rb
NTU
1 1 / 2 0 / 8 5 1 2 :3 0 1 0 .0 6 0 .9 8 7 .3 2 630 2 6 .0
1 2 / 1 7 / 8 5 1 5 :1 5 1 0 .0 1 0 .5 3 7 .5 6 54 8 .0
0 1 / 2 0 / 8 6 1 6 :3 0 1 0 .0 0 0 .2 4 7 .5 4 64 6 .2
0 2 / 1 7 / 8 6 1 5 :3 0 1 0 .1 8 0 .2 6 7 .8 6 29 6 .2
0 3 / 1 4 / 8 6 1 5 :3 0 1 0 .0 1 0 .3 8 7 .6 0 87 1 5 .0
0 4 / 1 6 / 8 6 1 5 :3 0 1 0 .0 0 0 .0 2 7 .5 6 22 4 .7
0 5 / 1 3 / 8 6 1 6 :0 0 1 0 .0 4 0 .1 4 7 .7 6 85 3 .0
0 6 / 1 5 / 8 6 1 6 :1 5 1 0 .1 2 0 .1 1 7 .9 4 31 4 .1
0 7 / 1 8 / 8 6 1 1 :1 5 1 0 .0 6 0 .0 1 7 .4 6 50 2 8 .1
0 8 / 1 9 / 8 6 8 :1 5 1 0 .0 8 0 .0 2 7 .5 0 62 1 .4
0 9 / 1 5 / 8 6 1 1 :3 0 1 0 .0 8 0 .1 5 7 .9 1 15200 5 0 3 .0
1 0 / 1 9 / 8 6 1 8 :1 5 1 0 .6 0 0 .1 2 7 .6 8 50 3 .8
1 1 /1 9 /8 6 1 1 :3 0 1 0 .3 0 0 .1 5 8 .0 6 15 4 .8
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T a b l e  3 . B a c k g ro u n d  D a ta  F o r  Sample S t a t i o n  H ighw ay  
O ld  M i s s o u r i  Road
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D a te T ime S ta Temp
°C
1 1 / 2 0 / 8 5
1 2 / 1 7 / 8 5
0 1 / 2 0 / 8 6
0 2 / 1 7 / 8 6
0 3 / 1 4 / 8 6
0 4 / 1 6 / 8 6
0 5 / 1 3 / 8 6
0 6 / 1 5 / 8 6
0 7 / 1 8 / 8 6
0 8 / 1 9 / 8 6
0 9 / 1 5 / 8 6
1 0 / 1 9 / 8 6
1 1 / 1 9 / 8 6
1 1 :3 0
1 5 :0 0
1 6 :0 0
1 5 :0 0
1 5 :0 0
1 5 :0 0
1 5 :3 0
1 5 :4 5
11:00
8 : 0 0
1 1 :1 5
1 8 :0 0
1 1 :1 5
2
2
2
2
2
2
2
2
2
2
2
2
2
9 .0
3 .0
8 . 0  
10.0 
11.0
1 5 .0
2 5 .5  
2 6 .2
2 6 .5
2 4 .0
1 9 .0
1 8 .0  
9 .0
9 .6
11.8
1 2 . 0
11.1
1 0 . 2
10.1
8 . 4
8 . 2
5 .4  
5 . 0
8 .4  
9 .2
10.0
0 . 0
0 . 0
0 . 0
2 . 6
2 .4
0 . 0
0 . 0
0 . 0
3 .7
0 . 0
6 .9
0 . 0
0 . 0
0.11
0 .0 3
0 . 0 2
0 .1 7
0 .0 4
0 .0 3
0 .0 6
0 .0 3
0 .0 4
0 .0 4
0 .3 8
0 .0 8
0.01
0 .0 6 0
0 . 0 1 0
0 .0 3 7
0 .0 9 8
0 .0 8 8
0 . 0 0 0
0 . 0 0 0
0 .0 0 5
0 . 0 1 0
0 . 0 2 2
0 .0 0 7
0 .0 5 9
0 .0 0 6
0 .7 2
0 . 2 0
0 .1 4
0 .2 8
0 .4 9
0 .1 8
0 .4 0
0 .2 4
0 .5 7
0 .4 2
2 .0 8
0 .4 2
0 .3 9
D a te Time S ta NH3-N
m g/L
N03-N
mg/L
PH Fec C o l i f  
# /1 0 0 m l
T u r b
NTU
1 1 / 2 0 / 8 5
1 2 / 1 7 / 8 5
0 1 / 2 0 / 8 6
0 2 / 1 7 / 8 6
0 3 / 1 4 / 8 6
0 4 / 1 6 / 8 6
0 5 / 1 3 / 8 6
0 6 / 1 5 / 8 6
0 7 / 1 8 / 8 6
0 8 / 1 9 / 8 6
0 9 / 1 5 / 8 6
1 0 / 1 9 / 8 6
1 1 / 1 9 / 8 6
1 1 :3 0
1 5 :0 0
1 6 :0 0
1 5 :0 0
1 5 :0 0
1 5 :0 0
1 5 :3 0
1 5 :4 5
11:00
8 : 0 0
1 1 :1 5
1 8 :0 0
1 1 :1 5
2
2
2
2
2
2
2
2
2
2
2
2
2
0 .1 3
0.01
0 . 0 0
0 .3 5
0 . 0 0
0 . 0 0
0 .3 5
0 . 2 2
0.10
0 .1 2
0 . 2 2
0 .3 4
0 .2 9
1 .5 6
1 . 2 0
1 .1 4
1.10
0 .9 0
0 .3 3
0.12
0 .1 4
0 .2 6
0 .0 9
0 .2 8
0 .0 8
0 .2 9
7 .3 5
7 .5 5
7 .6 5
7 .5 0
7 .6 7
7 .7 8
7 .9 2
8.01
7 .7 5
7 .3 8
7 .7 0
7 .7 2
7 .8 9
10300
49 
5
2400
74
36
60
96
50 
66
41200
72
16
3 8 .0  
6 . 8  
4 .9
1 0 .3
1 3 .0
7 .4
1 5 .0  
1 4 .5
1 2 . 0
3 .5  
3 7 1 .0
4 . 8
4 .0
DO
mg/L
BOD
mg/L
T o t a l - P
mg/L
O r t h o - P
mg/L
K j - N
m g/L
T a b le  4 .  B a c k g ro u n d  D a ta  F o r  Sample S t a t i o n  H ighw ay  
112
1 1 / 2 0 / 8 5 9 45 3 1 0 .0 9 .3 0 . 0 0 .2 0 0 .8 0 0 0 .6 9
1 2 / 1 7 / 8 5 13 15 3 6 .5 1 2 .6 2 .2 0 .0 7 0 .0 4 0 0 .3 3
0 1 / 2 0 / 8 6 14 30 3 1 0 .0 1 6 .6 2 .5 0 .1 0 0 .0 0 9 0 .8 7
0 2 / 1 7 / 8 6 13 00 3 1 1 .5 1 4 .0 0 . 0 0 .0 3 0 .0 3 2 0 .3 5
0 3 / 1 4 / 8 6 13 30 3 1 2 .0 1 3 .3 2 .8 0 .0 5 0 .1 6 2 0 .4 4
0 4 / 1 6 / 8 6 13 30 3 1 7 .0 1 0 .9 0 . 0 0 .0 4 0 . 0 0 0 0 .3 1
0 5 / 1 3 / 8 6 14 00 3 2 2 .5 1 2 .2 0 . 0 0 .0 5 0 . 0 0 0 0 .3 7
0 6 / 1 5 / 8 6 14 15 3 2 6 .0 1 0 .3 0 . 0 0 .1 5 0 .0 0 9 0 .2 2
0 7 / 1 8 / 8 6 10 00 3 2 1 .5 7 .9 0 . 0 0 .0 4 0 .0 1 7 0 .4 0
0 8 / 1 9 / 8 6 7 00 3 2 1 .5 6 .6 0 . 0 0 .0 4 0 .0 1 8 0 .4 6
0 9 / 1 5 / 8 6 10 00 3 1 9 .0 7 .6 7 . 5 0 .4 2 0 . 0 0 1 2 .0 8
1 0 / 1 9 / 8 6 17 00 3 1 9 .0 9 .9 3 .3 0 .0 6 0 .0 4 4 1 .4 2
1 1 / 1 9 / 8 6 10 15 3 1 0 .0 1 0 .2 0 . 0 0 .0 2 0 .0 0 9 0 .4 3
D a te
mg/L mg/L # /1 0 0 m l NTU
1 1 / 2 0 / 8 5 9 :4 5 3 0 .1 3 2 .4 6 7 .3 9 3900 3 0 .0
1 2 / 1 7 / 8 5 1 3 :1 5 3 0 .0 1 2 .4 9 7 .8 0 167 8 .1
0 1 / 2 0 / 8 6 1 4 :3 0 3 0 .0 0 1 .7 5 8 .4 2 10 6 .2
0 2 / 1 7 / 8 6 1 3 :0 0 3 0 .2 6 2 .1 7 8 .3 2 10 4 .3
0 3 / 1 4 / 8 6 1 3 :3 0 3 0 .0 0 2 .8 5 8 .1 9 31 7 .9
0 4 / 1 6 / 8 6 1 3 :3 0 3 0 .0 0 1 .5 6 7 .8 5 51 5 .3
0 5 / 1 3 / 8 6 1 4 :0 0 3 0 .0 7 1 .9 8 8 .3 8 45 2 .9
0 6 / 1 5 / 8 6 1 4 :1 5 3 0 .0 8 1 .6 1 8 .1 8 183 5 .3
0 7 / 1 8 / 8 6 1 0 :0 0 3 0 .0 5 1 .9 2 7 .8 1 126 7 1 .0
0 8 / 1 9 / 8 6 7 :0 0 3 0 .1 3 1 .3 0 7 .7 5 936 4 . 2
0 9 / 1 5 / 8 6 1 0 :0 0 3 0 .2 3 0 .3 1 7 .8 4 43600 4 2 0 .0
1 0 / 1 9 / 8 6 1 7 :0 0 3 0 .2 8 1 .6 7 7 .9 7 99 4 . 6
1 1 / 1 9 / 8 6 1 0 :1 5 3 0 .3 1 1 .7 7 8 .1 4 165 2 . 5
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D ate Time S ta Temp
°C
DO
mg/L
BOD
mg/L
T o t a l - P
mg/L
O r t h o - P
mg/L
K j - N
mg/L
Time S ta NH3-N N03-N PH Fec C o l i f T u rb
T a b l e  5 .  S to rm  Sample D a ta  F o r  A p r i l  1986
D ate  r im e S ta BOD
mg/L
T o t a l - P
mg/L
O r t h o - P
mg/L
K j - N
mg/L
0 4 / 1 9 / 8 6 1 5 :3 0 2 0 . 0 0 .0 5 0 . 0 0 1 0 .3 2
0 4 / 1 9 / 8 6 1 7 :3 0 2 4 . 9 0 .2 1 0 .0 1 5 1 .1 3
0 4 / 1 9 / 8 6 2 1 :0 0 2 4 .3 0 .1 9 0 .0 1 7 0 .9 3
0 4 / 2 0 / 8 6 2 :0 0 2 2 .8 0 .1 7 0 .0 0 3 0 .7 0
0 4 / 2 0 / 8 6 7 :3 0 2 4 . 0 0 .2 0 0 .0 1 0 1 .0 0
0 4 / 2 0 / 8 6 1 5 :0 0 2 2 .5 0 .1 3 0 .0 0 3 0 .6 3
0 4 / 1 9 / 8 6 1 5 :0 0 3 0 . 0 0 .0 6 0 .0 0 2 0 .4 1
0 4 / 1 9 / 8 6 1 7 :0 0 3 2 . 5 0 .1 3 0 .0 0 4 0 .5 8
0 4 / 1 9 / 8 6 2 0 :3 0 3 5 .0 0 .3 3 0 .0 1 9 1 .1 6
0 4 / 2 0 / 8 6 1 :3 0 3 4 . 0 0 .2 0 0 .0 0 8 0 .9 2
0 4 / 2 0 / 8 6 7 :0 0 3 3 .2 0 .1 5 0 .0 1 3 0 .9 0
0 4 / 2 0 / 8 6 1 4 :3 0 3 3 .0 0 .1 4 0 .0 0 9 0 .6 9
D a te Time S ta NH3-N
mg/L
N03-N
mg/L
PH Fee C o l i f  
# /1 0 0 m l
T u rb
NTU
0 4 / 1 9 / 8 6 1 5 :3 0 2 0 .0 0 0 .3 2 7 .6 5 200 2 3 .0
0 4 / 1 9 / 8 6 1 7 :3 0 2 0 .0 5 0 .0 0 7 .6 5 4150 1 4 8 .2
0 4 / 1 9 / 8 6 2 1 :0 0 2 0 .0 0 0 .0 7 7 .3 6 5150 6 9 .6
0 4 / 2 0 / 8 6 2 :0 0 2 0 .0 0 0 .2 1 7 .4 1 3350 3 7 .9
0 4 / 2 0 / 8 6 7 :3 0 2 0 .0 1 0 .0 6 7 .4 0 4450 8 9 .0
0 4 / 2 0 / 8 6 1 5 :0 0 2 0 .0 1 0 .3 1 7 .5 5 5150 2 5 .8
0 4 / 1 9 / 8 6 1 5 :0 0 3 0 .0 0 1 .2 3 7 .7 6 450 1 3 .9
0 4 / 1 9 / 8 6 1 7 :0 0 3 0 .0 1 1 .2 7 7 .7 4 300 4 4 .0
0 4 / 1 9 / 8 6 2 0 :3 0 3 0 .0 6 0 .0 6 7 .5 4 6200 6 2 .0
0 4 / 2 0 / 8 6 1 :3 0 3 0 .0 0 0 .3 8 7 .8 5 3500 4 8 .0
0 4 / 2 0 / 8 6 7 :0 0 3 0 .0 0 0 .5 6 7 .7 2 2100 4 5 .0
0 4 / 2 0 / 8 6 1 4 :3 0 3 0 .0 0 0 .4 5 7 .6 0 1600 2 8 .0
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0 9 / 1 5 / 8 6 14 30 2 5 .6 0 .5 6 0 .0 0 2 1 .7 1
0 9 / 1 5 / 8 6 17 45 2 4 .3 0 .3 2 0 .0 2 1 1 .0 7
0 9 / 1 5 / 8 6 22 00 2 4 .6 0 .2 7 0 .0 2 1 1 .1 0
0 9 / 1 6 / 8 6 1 00 2 5 .4 0 .2 4 0 .0 1 4 1 .0 1
0 9 / 1 6 / 8 6 7 00 2 6 .2 0 .2 9 0 .0 0 7 1 .1 9
0 9 / 1 6 / 8 6 14 00 2 5 .6 0 .3 9 0 .2 2 9 1 .1 0
0 9 / 1 6 / 8 6 19 13 2 4 .8 0 .2 2 0 .0 2 7 0 .4 0
0 9 / 1 7 / 8 6 8 15 2 2 . 5 0 .1 4 0 .0 0 8 0 .2 3
0 9 / 1 5 / 8 6 14 00 3 6 .6 0 .3 7 0 . 0 0 0 1 .3 1
0 9 / 1 5 / 8 6 17 10 3 4 .2 0 .3 1 0 .0 0 6 0 .8 6
0 9 / 1 5 / 8 6 21 30 3 2 .9 0 .1 6 0 .0 1 4 0 .6 1
0 9 / 1 6 / 8 6 0 30 3 4 . 0 0 .2 0 0 .0 0 6 0 .9 8
0 9 / 1 6 / 8 6 7 30 3 2 .7 0 .1 5 0 .0 1 9 0 .5 8
0 9 / 1 6 / 8 6 13 13 3 7 .5 0 .3 3 0 .0 2 2 1 .2 5
0 9 / 1 6 / 8 6 19 45 3 4 .0 0 .3 1 0 .0 1 2 0 .4 8
0 9 / 1 7 / 8 6 8 30 3 0 . 0 0 .1 3 0 .0 0 9 0 .2 9
0 9 / 1 5 / 8 6 1 4 :3 0 2 0 .2 7 0 .3 6 7 .7 2 32400 1 6 8 .0
0 9 / 1 5 / 8 6 1 7 :4 5 2 0 .1 9 0 .5 0 7 .4 7 31600 9 6 .0
0 9 / 1 5 / 8 6 2 2 :0 0 2 0 .1 2 0 .6 9 7 .6 7 31200 6 9 .0
0 9 / 1 6 / 8 6 1 :0 0 2 0 .2 3 0 .7 0 7 .5 8 57200 5 8 .0
0 9 / 1 6 / 8 6 7 :0 0 2 0 .4 3 0 .6 7 7 .5 0 58000 4 2 .0
0 9 / 1 6 / 8 6 1 4 :0 0 2 0 .1 0 0 .4 0 7 .3 2 13600 8 6 .0
0 9 / 1 6 / 8 6 1 9 :1 3 2 0 .1 9 0 .3 0 7 .4 8 20400 1 1 .0
0 9 / 1 7 / 8 6 8 :1 5 2 0 .0 8 0 .4 4 7 .5 5 8800 5 . 0
0 9 / 1 5 / 8 6 1 4 :0 0 3 0 .1 2 0 .3 7 7 .7 4 40400 2 2 8 .0
0 9 / 1 5 / 8 6 1 7 :1 0 3 0 .0 7 0 .3 9 7 .4 5 23600 6 3 .0
0 9 / 1 5 / 8 6 2 1 :3 0 3 0 .1 0 0 .5 3 7 .9 1 11200 2 9 .0
0 9 / 1 6 / 8 6 0 :3 0 3 0 .1 4 0 .5 5 7 .6 9 15200 2 9 .0
0 9 / 1 6 / 8 6 7 :3 0 3 0 .0 8 0 .7 1 7 .6 5 8000 2 8 .0
0 9 / 1 6 / 8 6 1 3 :1 3 3 0 .1 6 0 .2 2 7 .3 6 28800 1 9 2 .0
0 9 / 1 6 / 8 6 1 9 :4 5 3 0 .0 7 0 .4 5 7 .2 3 11600 8 .2
0 9 / 1 7 / 8 6 8 :3 0 3 0 .0 4 0 .7 0 7 .4 3 11600 5 .2
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T a b le  6 .  S to rm  Sample D a ta  F o r  Sep tem ber  1986
Date Time S ta BOD
mg/L
T o t a l - P
mg/L
O r t h o - P
mg/L
K j - N
mg/L
D ate Time S ta NH3-N
mg/L
N03-N
mg/L
PH Fee C o l i f  
# /1 0 0 m l
T u rb
NTU
T a b l e  7 .  S to rm  Sample D a ta  F o r  F e b r u a r y  And March  1987
0 2 / 2 6 / 8 7 1 7 :0 0  2 0 . 0 0 .0 3 0 .0 1 0 0 .6 5
0 2 / 2 7 / 8 7 2 3 :5 5 2 0 . 0 0 .0 7 0 .0 1 5 0 .8 7
0 2 / 2 8 / 8 7 8 :0 0 2 5 . 5 0 .3 5 0 .1 2 3 2 .1 3
0 2 / 2 8 / 8 7 1 5 :3 0 2 3 .0 0 .1 7 0 .0 8 7 1 .1 1
0 3 / 0 1 / 8 7 1 4 :0 0 2 0 . 0 0 .1 1 0 .0 5 3 0 .7 2
0 2 / 2 6 / 8 7 1 6 :3 0 3 0 . 0 0 .0 2 0 .0 1 5 0 .7 9
0 2 / 2 7 / 8 7 2 3 :3 0 3 0 . 0 0 .0 5 0 .0 2 2 0 .6 3
0 2 / 2 8 / 8 7 7 :3 0 3 8 .2 0 .3 1 0 .1 1 0 3 .0 9
0 2 / 2 8 / 8 7 1 4 :0 0 3 3 . 5 0 .1 7 0 .0 1 2 1 .2 3
0 3 / 0 1 / 8 7 1 3 :3 0 3 0 . 0 0 .0 8 0 .0 5 2 0 .7 0
D a te
0 2 / 2 6 / 8 7 1 7 :0 0 2 0 .5 9 0 .4 4 7 .4 4 22 8 7 .0
0 2 / 2 7 / 8 7 2 3 :5 5 2 0 .4 7 0 .3 5 7 .5 3 71 1 1 .0
0 2 / 2 8 / 8 7 8 :0 0 2 1 .3 4 0 .3 3 7 .6 0 3200 2 5 0 .0
0 2 / 2 8 / 8 7 1 5 :3 0 2 1 .0 6 0 .4 8 7 .4 8 4400 7 7 .5
0 3 / 0 1 / 8 7 1 4 :0 0 2 0 .5 3 0 .8 0 7 .5 7 2400 2 1 .0
0 2 / 2 6 / 8 7 1 6 :3 0 3 0 .3 3 1 .4 1 7 .8 7 12 1 0 .0
0 2 / 2 7 / 8 7 2 3 :3 0 3 0 .4 1 1 .1 4 7 .5 5 61 1 9 .0
0 2 / 2 8 / 8 7 7 :3 0 3 0 .4 5 0 .3 7 7 .5 7 4800 5 6 2 .5
0 2 / 2 8 / 8 7 1 4 :0 0 3 0 .9 1 0 .7 1 7 .5 8 6800 8 0 .0
0 3 / 0 1 / 8 7 1 3 :3 0 3 0 .4 0 1 .1 9 7 .7 1 6800 1 9 .0
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D ate T im e S ta BOD
m g /L
T o ta l - P
m g/L
O r th o -P
m g/L
K j - N
m g/L
T im e S ta NH3-N
m g/L
N03-N
m g/L
PH Fec C o l i f  
# /1 0 0 m l
T u rb
NTU
"T he  W a s te lo a d  E v a lu a t io n  R e p o r t  F o r 
F a y e t t e v i l l e ' s  P ro p o se d  D is c h a rg e  I n t o  The W h ite  R iv e r  
And An Unnamed T r ib u t a r y  O f Mud C re e k "  was p re p a re d  by 
th e  A rk a n s a s  D e p a rtm e n t o f  P o l lu t i o n  C o n t r o l  and 
E c o lo g y  t o  e s t a b l i s h  e f f l u e n t  l i m i t s  f o r  th e  new 
t r e a tm e n t  p la n t .  On A p r i l  25 th ro u g h  28 , 1983 a f i e l d  
s u rv e y  was c o n d u c te d  on th e  p ro p o s e d  r e c e iv in g  s tre a m . 
I t  was fo u n d  t h a t  th e  u p p e r re a c h e s  o f  th e  s tre a m  have 
an a v e ra g e  s lo p e  o f  f i f t y  f e e t  p e r  m i le .  The s tre a m  bed 
c o n s is t s  o f  r o c k  and g r a v e l  w i t h  v e r y  l i t t l e  f i n e  
s e d im e n t.  The r e a e r a t io n  i n  th e  s tre a m  was p r e d ic te d  
t o  be h ig h  due t o  th e  tu r b u le n c e  ca u se d  b y  th e  h ig h  
v e l o c i t i e s  and th e  r o c k  s tre a m  b e d . The s tre a m  was 
d iv id e d  i n t o  e ig h t  s e p a ra te  re a c h e s  b ased  on th e  
p h y s ic a l  c h a r a c t e r i s t i c s  o f  th e  s tre a m , and a dye  s tu d y  
was p e r fo rm e d  t o  e s t a b l i s h  th e  v e l o c i t i e s  o f  th e  s tre a m  
i n  th e  d i f f e r e n t  re a c h e s . The r e s u l t s  o f  th e  dye  s tu d y  
a p p e a r i n  T a b le  8 and T a b le  9 .
A c o m p u te r m ode l was used  t o  e s t im a te  th e  d is s o lv e d  
oxyg en  d e p le t io n  down s tre a m  o f  th e  d is c h a rg e  p o in t .
The p ro g ra m  i s  b a sed  on a one d im e n s io n a l a n a ly s is  and 
c o n s ta n t  s tre a m  and w a s te  f lo w s .  The p ro g ra m  i s  
fo r m u la te d  fro m  th e  b a s ic  S t r e e te r - P h e lp s  (1 9 2 5 ) 
e q u a t io n  w i t h  th e  f o l lo w in g  c o n s t i t u e n t s  c o n t r i b u t i n g
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t o  th e  d e f i c i t  as d e f in e d :
I n i t i a l  DO d e f i c i t -
D0e -K D (X /U )
D e f i c i t  due t o  o x id a t io n  o f  CBOD-
( (K D L O )/(K a  -  KD) ) ( e -K D ( X /U ) -  e K a (X /U ))  
D e f i c i t  due t o  o x id a t io n  o f  NBOD-
( ( KNNO) / ( K a-K N ) ) ( e -K N ( X /U ) -  e -K a (X /U ) )  
D e f i c i t  due t o  p la n t  r e s p i r a t i o n -
(R /K a ) ( 1 - e - K a ( X /U ) )
D e f i c i t  due t o  b o tto m  d e p o s i t s -
( B /K a ) (1  -  e - K a ( X /U ) )
D e f i c i t  due t o  mean d a i l y  p h o t o s y n t h e t ic  DO p r o d u c t io n -
- ( P /K a ) ( 1  -  e - K a ( X /U ) )
w he re
D = DO d e f i c i t  d e f in e d  as th e  d i f f e r e n c e
b e tw e e n  s a tu r a te d  DO c o n c e n t r a t io n  (C s) 
and th e  o b s e rv e d  DO c o n c e n t r a t io n  (C )
DO = DO d e f i c i t  a t  some i n i t i a l  t im e ,  to 
X /U  = T r a v e l  t im e  down s tre a m , t  
Ka = A tm o s p h e r ic  r e a e r a t io n  r a t e  
KD = D e o x y g e n a t io n  r a t e  f o r  CBOD 
KN = D e o x y g e n a t io n  r a t e  f o r  NBOD 
L  = U l t im a t e  c a rb o n a c e o u s  b io c h e m ic a l oxyg en  
demand
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N = U l t im a te  n i t r o g e n o u s  b io c h e m ic a l oxygen  
demand
P = Mean d a i l y  p h o to s y n th e t ic  DO p r o d u c t io n  
B = B N T /D e p th ( .3 0 4 8 ) BNT i s  th e  a r e a l  oxygen  
demand
p e r  u n i t  mean d e p th  e x p re s s e d  in  m e te rs  
R = C a ( 0 . 0 2 5 ) ,  th e  a lg a e  r e s p i r a t i o n  e f f e c t  i s  
a p p ro x im a te d  b y  m u l t i p l y in g  c h lo r o p h y l l  
c o n c e n t r a t io n ,  Ca, b y  0 . 0 2 5  
The K r a te s  used  i n  th e  c o m p u te r m ode l a re  shown i n  
T a b le  1 0 . A d e o x y g e n a t io n  ra te (K D )  o f  0 .2 /d a y ,  base  e , 
was used  f o r  a l l  re a c h e s  o f  th e  s tu d y  a re a .  T h is  v a lu e  
was based  o f  E P A 's  s u g g e s te d  d e o x y g e n a t io n  r a t e  b e lo w  a 
t r e a tm e n t  p la n t  w i t h  e q u iv a le n t  n i t r i f i c a t i o n .  Owens 
e q u a t io n  was use d  t o  c a lc u la t e  th e  r e a e r a t io n  r a t e  
( K a ) .  The e q u a t io n  i s  as f o l lo w s :
K a=21 . 7 U (0 .6 7 )  /  H I . 85
w here
U = a v e ra g e  v e l o c i t y ,  f t / s e c  
H = a v e ra g e  d e p th ,  f t
A n i t r i f i c a t i o n  r a t e  (K n ) o f  0 .4 /d a y ,  base  e , was used  
f o r  a l l  re a c h e s  i n  th e  s tu d y  a re a .  T h is  v a lu e  i s  a ls o  
i n  a c c o rd a n c e  w i t h  EPA g u id e l in e s .  The b e n th a l demand 
used  i n  t h i s  s tu d y  was 0 .5  gm/m2/d a y  f o r  a l l  re a c h e s .
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This number is considered to be conservative as EPA 
recommends levels of 0.1 to 0.5 d irectly  below outfa lls 
of advanced treatment plants and 0.1 to 0.2 downstream 
from these outfa lls .
The model predicted a minimum DO in the receiving 
stream of 6.1 mg/L for a discharge of 5/5/2,(mg/L of 
BOD5/TSS/NH3-N). These concentrations were predicted 
to occur in two large pools in Mud Creek at Paradise 
Valley Golf Course. This modeling was performed under 
the EPA region 6 c rite ria  which at that time required a 
factor of 1.5 be used to project the ultimate BOD from 
the BOD5. Before the report was finished, the region 6 
c rite ria  changed and now a factor of 2.3 must be used. 
Since the new factor is believed to be more re a lis tic , 
the Mud Creek modeling was redone. The 5/5/1 effluent 
set would maintain a 6 mg/L minimum DO and the 
10/15/1.5 effluent set would maintain a 5.7 mg/L DO in 
Mud Creek. Table 11 and Figures 2 and 3 illu s tra te  
attempts to reproduce the Department of Pollution 
Control and Ecology's work. Although the reproduction, 
is  not exact i t  is  close enough to be jus tified  as 
reasonable error.
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Definition of Stream Reaches As Defined By
Length
miles
Slope
ft/m ile
Depth
f t
Description
1.5 67 0.5 Hwy. 45 to Hwy.
265
0.4 50 0.5 Hwy. 265 to 
Subdivision
0 . 1 * 1 . 0 Subdivision to 
end of 1st pool
0.05 * 1 . 0 1st pool to 2nd 
pool
0.05 * 3.0 2nd pool to 3rd 
pool
0.2 * 3.0 Confluence with 
Mud Creek
2.8 20 1 . 0 End of 2nd major 
pool to Clear 
Creek
2.4 20 1 . 0 Clear Creek to 
Hwy 112
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Reach
Table 8. 
DPC&E
1
2
3
4
5
6
7
8
*Pools
Table 9. Results of DPC&E Dye Study
Reach Velocity Flow
ft/sec CFS
1 0.53 2.0
2 0.59 5.7
3 0.14 5.7
4 0.33 5.7
5 0.08 5.7
6 0.15 10.0
7 0.30 10.0*
8 0.40 15.0*
*Estimated not measured
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Reach S
gm/m2/day
KN
1/day
KD
1/day
Ka
1/day
Ka@29°C
1/day
1 0.5 0.42 0.2 24.5 30.3
2 0.5 0.42 0.2 17.7 21.9
3 0.5 0.42 0.2 6.9 8.5
4 0.5 0.42 0.2 11.9 14.7
5 0.5 0.42 0.2 0.6 0.7
6 0.5 0.42 0.2 0.8 1 . 0
7 0.5 0.42 0.2 9.7 12.0
8 0.5 0.42 0.2 9.7 12.0
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Table 10. Rates Used By DPC&E In Computer Model
20°C
Table 11. Reproduction of DPC&E's Dissolved Oxygen 
Model
Effluent Limit Set 5/5/2 5/5/2 10/15/1.5 10/15/1.5
Region VI C riteria  old new old new
DO Concentration 
(mg/L)
Distance Below 
Discharge 
(miles)
0 . 0 7.80 7.80 7.80 7.80
0.05 7.76 7.75 7.75 7.75
0 . 1 7.72 7.71 7.71 7.70
0.2 7.64 7.63 7.64 7.61
0.4 7.53 7.51 7.52 7.48
1 . 0 7.34 7.31 7.32 7.26
1.5 7.27 7.24 7.25 7.18
1.55 7.24 7.21 7.22 7.15
1.6 7.22 7.19 7.20 7.12
1.7 7.18 7.14 7.15 7.07
1.9 7.12 7.08 7.09 7.00
1.95 7.02 6.97 6.99 6.87
2.0 6.94 6.88 6.9 6.76
2.05 6.93 6.87 6.89 6.75
2.1 6.69 6.59 6.62 6.41
2.15 6.52 6.40 6.44 6.18
2.20 6.36 6.22 6.26 5.96
2.30 6.05 5.86 5.92 5.70
2.35 6.13 5.95 6.00 5.79
2.40 6.19 6.02 6.08 5.86
2.5 6.31 6.15 6.20 5.99
3.8 6.76 6.67 6.69 6.51
5.1 6.85 6.77 6.77 6.61
7.6 6.90 6.82 6.82 6.66
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Figure 2. The predicted dissolved oxygen sag profile for the old and new 
region 6 criteria using the 10/15/1.5 effluent set.
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Figure 3. The predicted dissolved oxygen sag profile for the old and new 
region 6 Criteria using the 5/5/2 effluent set.
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The "Regulation Establishing Water Quality 
Standards For Surface Waters of the State of Arkansas" 
was adapted by the Department of Pollution Control and 
Ecology on the primary premise that existing instream 
water uses and the level of water quality necessary to 
protect the existing uses shall be maintained and 
protected. The regulation divides the state into 
several sections of which Mud Creek falls into the 
Ozark Highlands Ecoregion. The specific standards 
which apply to Mud Creek are as follows:
Temperature
Heat shall not be added to any waterbody in excess 
of the amount that w ill elevate the natural 
temperature, outside the mixing zone, by more than 5°F 
(2.8°C) based upon the monthly average of the maximum 
daily temperatures measured at mid-depth or three feet 
(whichever is less). The maximum allowable 
temperatures from man-induced causes for Mud Creek is 
2 9 °C .
Turbidity
There shall be no distinctly visible increase in 
turbidity of receiving waters attributable to 
municipal, industrial, agricultural, other waste 
discharges or instream activities. The maximum
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turbidity for the Ozark Highlands Ecoregion is 10 NTU. 
PH
As a result of waste discharges the pH of water in 
streams or lakes must not fluctuate in excess of 1.0 
unit over a period of 24 hours and pH values shall not 
be below 6.0 or above 9.0 
Dissolved Oxygen
For purposes of determining effluent discharge 
limits, the following conditions shall apply:
(1) The primary season dissolved oxygen standard is to 
be met at a water temperature of 22°C and at the 
minimum stream flow for that season. At a water 
temperature of 10°C, the dissolved oxygen standard 
is 6.5 mg/L.
(2) During March, April and May when background stream 
flows are 15 CFS or higher, the DO standard is 
6.5 mg/L in all areas except the Delta Ecoregion, 
where the primary season DO standard will
remain 5 mg/L.
(3) The critical season dissolved oxygen standard is 
to be met at maximum allowable water temperatures 
and at Q7-10 flows. However, when water 
temperatures exceed 22°C a 1 mg/L diurnal 
depression w ill be allowed below the applicable
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critical standard for no more than 8 hours during 
any 24-hour period.
The primary lim it for a stream in the Ozark Highlands 
Ecoregion with a watershed between 10 and 100 mi2 is 6 
mg/L. The applicable critical lim it is 5 mg/L but i t  
can fa ll to 4 mg/L for an 8 hour period.
Bacteria
The determination of fecal coliform levels for the 
following waters shall be as based on a minimum of not 
less than five samples taken over not more than a 
30-day period.
(1) Extraordinary Resource Waters and Natural and 
Scenic Waterways - At no time shall the fecal 
coliform content exceed a geometric mean of 
200/100ml in any size of watersheds.
(2) Primary Contact Waters - Between April 1 and 
September 30, the fecal coliform content shall not 
exceed a geometric mean of 200/100 ml nor shall 
more than 10 percent of the total samples during 
any 30-day period exceed 400/100 ml. During the 
remainder of the calendar year, these criteria may 
be exceeded, but at no time shall the fecal 
coliform content exceed the level necessary to 
support secondary contact recreation (below).
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(3) Secondary Contact Waters - The fecal coliform 
content shall not exceed a geometric mean of 
1000/100 ml, nor equal or exceed 2000/100 ml in 
more than 10 percent of the samples taken in any 
30-day period.
METHODS AND PROCEDURES
Each of the monthly samples were collected in a 
large plastic container and placed in six, 1-guart 
glass jars at the sampling site. Two of the six jars 
for each sample station contained 2 ml of concentrated 
sulfuric acid to preserve the sample. The samples were 
transported back to the laboratory and the acidified 
jars were refrigerated for later analysis. The 
remaining four jars were used in immediate analysis. 
Since the time of transport back to the lab was less 
than 45 minutes the samples where not placed in an ice 
chest. The following procedures were followed in the 
determination of the individual water quality 
parameters:
Dissolved Oxygen
The dissolved oxygen was measured in the field 
using a Yellow Springs Instrument(YSI) dissolved oxygen 
meter. The meter was calibrated by allowing air to 
bubble through a beaker of water to achieve dissolved
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oxygen saturation then the temperature was measured and 
the meter was adjusted to read the saturation value for 
dissolved oxygen at that temperature.
Tem perature
The temperature was measured in the field using the 
temperature probe on a YSI dissolved oxygen meter. 
Turbidity
The turbidity was measured from the non acidified 
portion of the sample immediately upon arrival at the 
lab. An HF Instruments turbidity meter was used.
pH
The pH was measured from the non acidified portion 
of the sample immediately upon arrival at the lab. A 
Fisher Accumet Model 425 Digital PH/Ion Meter was used. 
Fecal Coliform Bacteria
The fecal coliform bacteria test was performed 
according to reference 4, page 814. The only exception 
to this procedure was that M-FC broth from Gelman 
Science Inc was used instead of preparing the broth in 
the laboratory. Fecal coliform bacteria were determined 
from the non acidified portion of the sample. The 
bacteria cultures were set up within two hours of the 
time of sampling.
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Biochemical Oxygen Demand
The biochemical oxygen demand was analyzed 
according to reference 4, page 483. The non acidified 
portion of the sample was used in this procedure. The 
BOD bottles were prepared and placed in incubation 
within three hours of the samples arrival at the 
laboratory.
Total Kj eldahl Nitrogen
The TKN analysis was performed according to 
reference 5, page 2-72, with the following two 
exceptions: (1) 30% hydrogen peroxide was used as the 
peroxide reagent, and (2) the sample preparation 
section was deleted. A standards curve was developed 
to account for these differences in procedure. The 
colormetric analysis was performed on a Milton Roy 
Company Spectronic 21. The analysis was typically 
performed on the acidified portion of the sample within 
72 hours of the time of sampling.
Ammonia
Ammonia was analyzed according to reference 5, page 
2-64, with no exceptions. Ammonia was analyzed within 
24 hours of the time of sampling. If  analysis could be 
performed within four to six hours of the time of 
sampling the non acidified portion of the sample was
Z9
used, i f  more time was required, the acidified portion
was used
N itra te
The nitrate analysis was performed according to 
reference 6, page 2-206. Colormetric analysis was 
performed on a Bausch and Lomb Spectronic 20. The 
concentration of the samples were above the 0-0.5 mg/L 
range so i t  was necessary to dilute the sample with 
demineralized water. Nitrate was determined within 48 
hours of the time of sampling.
Phosphorous
The procedure set forth in reference 4, page 420 
was followed in the determination of total phosphates 
and orthophosphate. The colormetric analysis was 
performed on a Bausch and Lomb Spectronic 20. This 
parameter was determined from the acidified portion of 
the sample. Both test were completed within 48 hours 
of sampling.
PRINCIPAL FINDINGS AND SIGNIFICANCE
A.__Resu lts
The results of the monthly sampling for the three 
sample stations are given in Tables 12, 13 and 14. The 
August sampling was repeated in order to improve the 
proficiency of the laboratory analysis. The data 
collected during the dissolved oxygen study is 
presented in Tables 15, 16, 17, 18 and 19.
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Table 12. Monthly Sample Data For Sample Station 
Highway 265
Date Time Sta Temp
°C
DO
mg/L
BOD
mg/L
Total-P
mg/L
Ortho-P 
mg/L
08/20/89 9:30 1 24.0 8.05 3.8 >0.70 0.76
08/24/89 9:30 1 25.0 7.50 <2.0 0.71 0.69
09/11/89 7:50 1 23.5 8.00 3.1 0.75 0.25
10/03/89 8:00 1 19.0 8.60 3.9 0.28 0.03
11/04/89 7:40 1 15.0 9.50 <2.0 0.62 0.38
12/01/89 7:30 1 10.0 10.6 0.52 0.21
7.4 0.97 8.60 3.8
6.8 0.49 9.00 7.96 26 2.4
4.8 1.24 9.40 7.85 67 3.4
9.0 1.20 15.00 7.55 210 2.2
8.0 0.40 0.45 7.40 610 1.2
7.5 0.50 9.60 7.40 33 1.8
31
Kj-N
mg/L
NH3-N
mg/L
N03-N
mg/L
PH Fec Colif 
#/100ml
Turb
NTU
T a b le  1 3 . M o n th ly  Sam ple D a ta  F o r Sample S ta t io n  
H ighw ay O ld  M is s o u r i  Road
D ate Tim e S ta Temp
°C
DO
m g/L
BOD
m g/L
T o ta l- P
m g/L
O rth o -P
m g/L
0 8 / 2 0 / 8 9 9 : 5 0 2 2 3 . 5 7 . 2 0 4 . 7 0 . 4 9 0 . 4 8
0 8 / 2 4 / 8 9 1 0 : 0 0 2 2 5 . 5 6 . 2 0 < 2 . 0 0 . 4 4 0 . 5 0
0 9 /1 1 /8 9 8 : 1 5 2 2 2 . 5 7 . 1 0 < 2 . 0 0 . 6 8 0 . 4 8
1 0 / 0 3 / 8 9 8 : 2 0 2 1 8 . 0 8 . 1 0 3 . 1 0 . 3 0 0 . 0 7
1 1 /0 4 /8 9 8 : 0 0 2 1 1 .0 6 . 5 0 < 2 . 0 0 . 4 0 0 .1 7
1 2 /0 1 /8 9 7 : 4 5 2 7 . 5 9 . 4 0 0 . 5 2 0 . 2 2
9 . 9
6 . 4
1 . 4 2
0 . 5 6
6 . 8 0
7 . 2 0 7 . 8 0 16
2 .9
2 . 2
3 . 2 0 . 8 7 8 . 0 0 7 . 6 3 0 3 . 0
7 . 5 0 . 0 7 1 4 . 0 0 7 . 5 0 240 1 . 9
6 . 0 0 . 2 5 7 . 5 0 7 . 3 2 243 2 . 0
7 . 0 0 . 2 0 8 . 8 0 7 . 5 0 343 1 . 7
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K j - N
mg / L
NH3-N
m g/L
N03-N
m g/L
PH Fec C o l i f  
# /1 0 0 m l
T u rb
NTU
T a b le  14 . M o n th ly  Sample D ata  F o r Sample S ta t io n  
H ighw ay 112
D ate Time S ta Temp
°C
DO
m g/L
BOD T o ta l- P  
m g/L m g/L
O r th o -P
m g/L
0 8 / 2 0 / 8 9 1 0 : 20 3 2 2 . 0 6 .90 < 2. 0 0 .10 0 .10
0 8 / 2 4 / 8 9 1 0 : 30 3 2 3 . 0 7 .9 0 4 . 7 0 .10 0.13
0 9 /1 1 /8 9 8 :4 0 3 2 0 . 5 7 .30 <0 . 7 0 .3 7 0 .2 2
1 0 / 0 3 / 8 9 8 :4 0 3 1 6 . 0 8 .5 0 < 2. 0 0 .0 5 0 .0 0
1 1 /0 4 /8 9 8 :2 0 3 9 .0 7 .5 0 < 2. 0 0 .1 7 0 .02
1 2 /0 1 /8 9 8 :0 0 3 3 .0 1 1 .0 0 0 .54 0 .1 7
7 .7 0 . 0 5 1 . 8 0 5 . 0
6 . 2 0 . 4 9 2 .0 0 7 . 9 5 26 3 .8
6 . 4 0 .43 3 .0 0 8 .1 0 0 5 . 8
7 .3 0 . 0 5 0 . 0 5 7 . 9 8 0 3 . 5
6 . 0 0 . 1 0 1 2 . 50 7 .2 3 13 1 .8
6 . 5 0 . 1 0 7 . 0 0 7 .5 0 17 1 . 5
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K j-N
m g/L
NH3-N
m g/L
N03-N
m g/L
PH Fee C o l i f  
# /1 0 0 m l
T u rb
NTU
T a b le  15. D i u r n a l  D i s s o l v e d  Oxygen Data  Fo r  Sample 
S t a t i o n  Highway 265.
Date Time Sta T e m p e ra tu re
°C
DO
mg/L
D e f i c i t
mg/L
0 8 /2 9 /8 9 16 :00 1 27 .0 7 .40 0 .23
0 8 /2 9 /8 9 19 :55 1 26 .0 7 .0 0 0 .77
0 8 /2 9 /8 9 24 :00 1 25 .0 7 .10 0 .81
0 8 /3 0 /8 9 04 :00 1 25 .0 7 .5 0 0 .41
0 8 /3 0 /8 9 08 :00 1 25 .0 7 .60 0 .31
0 8 /3 0 /8 9 12 :00 1 26 .0 8 .00 - 0 . 2 3
T a b le  16. D i u r n a l  D i s s o l v e d  Oxygen Data  Fo r  Sample 
S t a t i o n  Highway O ld  M i s s o u r i  Road.
Date Time Sta T e m p e ra tu re
°C
DO
mg/L
D e f i c i t
mg / L
0 8 /2 9 /8 9 16 :15 2 28 .0 7 .8 0 - 0 . 3 0
0 8 /2 9 /8 9 20 :10 2 27 .0 6 .9 0 0 .73
0 8 /3 0 /8 9 0 0 :1 5 2 2 7 .0 6 .7 0 0 .9 3
0 8 /3 0 /8 9 04 :15 2 26 .0 7 .00 0 .7 7
0 8 /3 0 /8 9 08 :15 2 25 .0 6 .50 1 .41
0 8 /3 0 /8 9 12 :15 2 2 5 .0 7 .5 0 0 .4 1
Date Time S ta  T e m p e ra tu re DO D e f i c i t
°C mg/L rag/L
0 8 /2 9 /8 9 16 :35 3 2 8 .5 10 .80 - 3 . 3 7
0 8 /2 9 /8 9 20 :25 3 2 7 .0 7 .7 0 0 .0 7
0 8 /3 0 /8 9 00 :30 3 2 4 .0 5 .9 0 2 .1 6
0 8 /3 0 /8 9 0 4 :3 0 3 2 3 .0 6 .0 0 2 .22
0 8 /3 0 /8 9 08 :30 3 2 2 .5 6 .9 0 1 .4 0
0 8 /3 0 /8 9 12 :30 3 24 .0 9 .8 - 1 . 7 4
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T a b le  17. D i u r n a l  D i s s o l v e d  Oxygen Data  F o r  Sample 
S t a t i o n  Highway 112
T a b le  18. D i s s o l v e d  Oxygen Sag P r o f i l e  Data  C o l l e c t e d  
Sep tember  2 , 1989
D is t a n c e  Downstream 
m i l e s
T e m p e ra tu re
°C
D i s s o l v e d
Oxygen
mg/L
0 27 7 .5
0 .6 26 7 .2
1 .5 26 7 .2
1 .9 25 6 .8
2 .5 26 6 .1
3 .5 26 5 .1
4 .6 25 5 .5
4 .8 25 5 .5
8 .0 23 5 .9
T a b le  19 .  D i s s o l v e d  Oxygen Sag P r o f i l e  Data 
C o l l e c t e d  November 28, 1989
D is t a n c e  Downstream 
m i l e s
T e m p e ra tu re
°C
D i s s o l v e d
Oxygen
mg/L
0 1 3 .0 1 0 .4
0 .6 1 1 .0 9 .4
1 .5 1 0 .0 8 .9
1 .9 8 .0 9 .0
1 .9 5 8 .0 8 .5
2 .0 8 .0 8 .1
2 .0 5 8 .0 8 .5
2 .1 8 .0 9 .3
2 .3 8 .0 8 .9
2 .5 8 .0 9 .0
3 .5 6 .0 9 .9
8 .0 5 .0 9 .0
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B. D is c u s s io n  o f  M o n th ly  S a m p lin g  R e s u lts
The d a ta  p re s e n te d  in  th e  r e s u l t s  s e c t io n  i s  
i l l u s t r a t e d  g r a p h ic a l ly  i n  F ig u re s  4 th ro u g h  15 . The 
f o l lo w in g  i s  a d is c u s s io n  o f  th e  v a l i d i t y  o f  th e  d a ta  
and an a n a ly s is  o f  th e  f l u c t u a t io n s  t h a t  e x i s t .  
D is s o lv e d  Oxygen
The d is s o lv e d  oxygen ra n ge d  fro m  a h ig h  o f  1 1 .0  
m g/L m easured in  December a t  H ighw ay 112 t o  a lo w  o f  
6 .2  m g/L m easured in  A u g u s t a t  O ld  M is s o u r i  Road. The 
t r e n d ,  w h ic h  i s  d e te c ta b le  in  F ig u re  4 , i s  th e  
d is s o lv e d  oxygen was h ig h e s t  a t  th e  u p s tre a m  s a m p lin g  
p o in t ,  H ighw ay 265,  and lo w e s t  a t  th e  m id d le  s a m p lin g  
p o in t ,  O ld  M is s o u r i  Road. T h ree  o f  th e  s i x  m o n th ly  
sam ples r e f l e c t  t h i s  t r e n d .  The d is s o lv e d  oxygen  sag 
p r o f i l e  d a ta  e x e m p l i f ie s  th e  c o n c e n t ra t io n s  more 
th o r o u g h ly .  F ig u re  4 a ls o  shows a g e n e ra l in c re a s e  in  
th e  d is s o lv e d  oxygen  c o n c e n t ra t io n  as th e  te m p e ra tu re  
d ro p s  i n  th e  w in te r  m on ths .
T e m p e ra tu re
The te m p e ra tu re  d a ta  i s  i l l u s t r a t e d  in  F ig u re  5 .
The ra n g e  was fro m  a lo w  o f  3.0°C a t  H ighw ay 112, t o  a 
h ig h  o f  2 5 .5°C a t  H ighw ay 265 in  A u g u s t. The d a ta  show 
a c o o l in g  t r e n d  fro m  u p s tre a m  t o  dow nstream . T h is  
r e s u l t s  p a r t l y  fro m  th e  th e rm a l e f f e c t  o f  th e  t re a tm e n t
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Figure 4. Illustration of the monthly dissolved oxygen data for the three 
sample stations.
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Figure 5. Illustration of the monthly temperature data for the three 
sample stations.
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plant and partially because the stream is naturally 
cooler in the lower reaches. The stretch of Clear 
Creek just above Highway 112 receives ground water from 
several springs in that area. In the summer months the 
spring water has a cooling effect on the stream. 
Biochemical Oxygen Demand
The biochemical oxygen demand values are displayed 
in Figure 6. There seems to be no recognizable trend. 
The highest value recorded was less than 5 mg/L. The 
data shown in the graph reflect values for BOD less 
than 2 mg/L. However, the test is not accurate in that 
range and the same values are simply reported as less 
than 2 mg/L in the tables.
Turbidity
The turbidity, which is illustrated in Figure 7, 
indicates the most turbid site was typically the 
downstream station, at Highway 112. There seems to be 
lit t le  difference in the turbidity of Highway 265 and 
Old Missouri Road. Except for one data point the 
turbidity of the stream always measured less than 5 
NTU.
PH
Figure 8 represents the pH data. No pH was 
measured in the in itia l sampling of August 20. The pH
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Figure 6. Illustration of the monthly biochemical oxygen demand data for 
the three sample stations.
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Figure 7. Illustration of the monthly turbidity data for the three sample 
stations.
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Figure 8. Illustration of the monthly pH data for the three sample 
stations.
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was always highest at the downstream station and the 
range was from 7.23 to 8.10.
Fecal Coliform Bacteria
The fecal coliform data results are illustrated in 
Figure 9. The fecal coliform count was less than 350 
colonies with the exception of the sample collected at 
Highway 265 on November 4 which contained 610 
colonies/100 ml.
Nitrogen
The nitrogen concentrations (TKN, nitrates and 
ammonia) are illustrated for the three sampling sites 
in Figures 10, 11 and 12. The TKN values ranged from a 
high of 9.9 mg/L at Old Missouri Road in August to a 
low of 3.2 mg/L at the same location in September. The 
ammonia levels ranged from a high of 1.42 mg/L at Old 
Missouri Road in August to a low of 0.05 measured at 
Highway 112 in October. The nitrates displayed the most 
variance of the nitrogen parameters. The highest and 
lowest nitrate concentration was 15 mg/L and 0.05 mg/L 
measured at Highway 265 and Highway 112, respectively. 
Each was recorded in the month of October. The nitrogen 
parameters seem to remain fa irly  constant throughout 
the study reach. Since the flow is larger at the down 
stream station one would suspect that the additional
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Figure 9. Illustration of the monthly fecal coliform bacteria counts for 
the three sample stations.
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Figure 10. Illustration of the monthly nitrogen data for sample station
Highway 265.
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Figure 11. Illustration of the monthly nitrogen data for sample station 
Highway Old Missouri Road.
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Figure 12. Illustration of the monthly nitrogen data for sample station 
Highway 112.
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flow that the stream accumulates was as rich in 
nitrogen as the tributary that received the treatment 
plant effluent. The concentration appeared to decrease 
slightly from upstream to downstream but only by a 
small amount.
Phosphorous
Illustrated in Figures 13, 14 and 15 is the total 
phosphorous and orthophosphate data for the three 
sampling sites. The highest total phosphorous value 
measured was 0.75 mg/L at Highway 265 in September and 
the lowest value was 0.05 mg/L at Highway 112 in 
October. The highest orthophosphate value was measured 
at Highway 265 in August while in October the 
orthophosphate were not measurable at Highway 112. The 
phosphorous concentration dropped from upstream to 
downstream. On August 24 at Highway 112 and Highway 
265, the orthophosphate value was determined to be 
higher than the total phosphorous concentration. This 
is due to the fact that in for this particular sample 
the majority of the phosphorous was in the 
orthophosphate form. A slight error in the calibration 
of the spectrophotometer resulted in the orthophosphate 
appearing to have a higher concentration than the total 
phosphorous. This error is not large enough to make an
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Figure 13. Illustration of the monthly phosphorous data for sample station 
Highway 265.
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Figure 14. Illustration of the monthly phosphorous data for sample station 
Highway Old Missouri Road.
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Figure 15. Illustration of the monthly phosphorous data for sample station 
Highway 112.
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appreciable difference.
C. Discussion of Dissolved Oxygen Study Results 
The diurnal dissolved oxygen fluctuations are 
illustrated in Figures 16, 17 and 18 for the three 
sampling sites. The graphs were produced from the data 
in Tables 16, 17 and 18. The dissolved oxygen 
concentrations measured in the fie ld  were standardized 
to a temperature of 20°C for comparison. The 
standardization was accomplished by subtracting the 
de fic it measured from the saturation value for 
dissolved oxygen at 20°C. This study was conducted by 
taking a reading every four hours at each of the three 
sampling sites. The f ir s t  reading was taken at 4:00 pm 
on August 29 and the last reading was taken at 12:00 
noon on August 30. The weather was hot and humid with 
the temperature reaching a high of 90°F in the 
afternoon and only dropping as low as 70°F that night. 
Sunset was at 8:00 pm and sunrise was at 6:00 am. The 
study illustrated that the dissolved oxygen 
concentrations are highest during the daytime when the 
sunlight and heat are conducive to photosynthetic 
production of oxygen in the stream. From this study i t  
was concluded that the dissolved oxygen sag profile 
should be studied just prior to dawn to observe the
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Figure 16. Illu s tra tion  of the diurnal dissolved oxygen data for sample 
station Highway 265.
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Figure 17. I l lu s tra t io n  of the diurnal dissolved oxygen data for sample 
sta tion Highway Old Missouri Road.
Time of Day
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Figure 18. Illu s tra tion  of the diurnal dissolved oxygen data for sample 
station Highway 112.
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concentrations at the worst case.
Figures 19 and 20 represent the two separate 
investigations of the dissolved oxygen sag conducted on 
September 2 and November 28, respectively. In both 
cases the flow upstream of the discharge point was 
negligible. Also, the only tributary to the flow path 
of the discharged effluent was Skull Creek and i t  was 
considered to be small enough not to have an effect on 
the modeling of the stream. The dissolved oxygen in 
each of the figures was standardized to a temperature 
of 22°C for comparison. On September 2, at night and a 
water temperature of 26°C, the lowest dissolved oxygen 
concentration measured was 5.1 mg/L. However, an 
insufficient number of readings were taken in the 
c r it ic a l reach of the stream. On November 28 the data 
collected resembled the expected sag in the c r it ic a l 
region. The lowest dissolved oxygen concentration 
measured was 8.1 mg/L at a temperature of 8°C. This 
concentration was measured at night and two miles below 
the discharge point in the second pool at Paradise 
Valley Golf Course.
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Figure 19. Illustration of the dissolved oxygen sag profile data collected 
on September 2, 1989.
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Figure 20. Illustration of the dissolved oxygen sag profile data collected 
on November 28, 1989.
10
9
8
7
6
5
4
3
2
1
0
0 2 4 6 8
Miles
58
De
gr
ee
s 
Ce
lsi
us
Figure 21. Comparison of the monthly temperature data for sample station 
Highway 265 before and after the effluent discharge.
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Figure 22. Comparison of the monthly temperature data for sample station 
Highway Old Missouri Road before and after effluent discharge.
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Figure 23. Comparison of the monthly temperature data for sample station 
Highway 112 before and after effluent discharge.
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D. Comparison of Preliminary and Current Water Quality
Data.
Figures 21 through 50 show a comparison of the 
water quality of the stream before and after the 
effluent discharge. The before data in the figures is 
from the corresponding month in 1986 when the 
background study was performed. The following is a 
discussion of the apparent change of each parameter. 
Temperature
Figures 21, 22 and 23 compare the temperature data 
for the three sampling stations. At Highway 265 there 
was a noticeable increase in the temperature of the 
water. At Old Missouri Road, the data after effluent 
was discharged is slightly higher but not as much as at 
the upper station. Highway 112, being almost eight 
miles below the discharge point, indicates the before 
data was higher only for the last three months of 
sampling. The water temperature was dependent largely 
on the weather; however, the fact that the lower 
station did not indicate the same trend as the two 
upper stations lends further suspicion that the 
temperature in the upper reaches had increased. To 
adequately confirm this the temperatures upstream of 
the discharge point would need to be monitored and
62
since there was no upstream flow this was not a 
possible.
Dissolved Oxygen
Illustrated in Figures 24, 25 and 26 is the monthly 
measurement of the dissolved oxygen. The before data 
on the average is higher than the after data for all 
three stations. However, data collected at Old Missouri 
Road displays the greatest difference because, as 
discussed earlier, i t  is closest to the point where the 
critical concentration was measured in the dissolved 
oxygen sag study.
Fecal c o l i form Bact er ia
Figures 27 through 29 compare the fecal coliform 
counts. Except for the month of September the after 
data is slightly higher. The before data sample for 
September was collected after a period of rainy weather 
and the fecal coliform count from the surface runoff 
was apparently very high. 
pH
The pH values which are illustrated in figures 30, 
31 and 32 do not show a well developed pattern between 
the two sets of data. For Highway 265 and Highway Old 
Missouri Road the last four months have lower values 
for the after data. However, data collected at Highway
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Figure 24 Comparison of the monthly dissolved oxygen data for sample 
station Highway 265 before and after effluent discharge.
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Figure 25. Comparison of the monthly dissolved oxygen data for sample 
station Highway Old Missouri Road before and after effluent 
discharge.
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Figure 26. Comparison of the monthly dissolved oxygen data for sample 
station Highway 112 before and after effluent discharge.
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Figure 27. Comparison of the monthly fecal coliform bacteria counts for 
sample station Highway 265 before and after effluent discharge.
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Figure 28. Comparison of the monthly fecal coliform bacteria counts for 
sample station Highway Old Missouri Road before and after 
effluent discharge.
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Figure 29. Comparison of the monthly fecal coliform bacteria counts for 
sample station Highway 112 before and after effluent discharge.
After Before
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Figure 30. Comparison of the monthly pH data for sample station Highway 265 
before and after effluent discharge.
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Figure 31. Comparison of the monthly pH data for sample station Highway Old 
Missouri Road before and after effluent discharge.
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Figure 32. Comparison of the monthly pH data for sample station Highway 112 
before and after effluent.
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112 seems to average out to no difference for a six 
month period.
Turbidity
The turbidity data shown in Figures 33 through 35 
generally display a lower value for the after data.
This is mostly because of the lack of rainfall during 
the after study.
Nitrogen
In Figures 36 through 44, the before and after 
parameter of nitrogen are compared. There was a 
noticeable increase in all three parameters (TKN, 
ammonia and nitrates), especially in the two upper 
stations. The difference between the two data sets 
becomes less as the distance downstream from the 
discharge point increases 
Phosphorous
Figures 45 through 50 display the values for total 
phosphorous and orthophosphate. The after data at the 
two upstream stations show a slight increase; however, 
at Highway 112 there was essentially no recognizable 
difference.
E . Analysis of the Dissolved Oxygen Modeling Attempt
Figure 51 displays the modeling attempt using the 
10/15/1.5 effluent limit set along with the dissolved
73
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Figure 33. Comparison of the monthly turbidity data for sample station 
Highway 265 before and after effluent discharge.
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Figure 34. Comparison of the monthly turbidity data for sample station 
Highway Old Missouri Road before and after effluent discharge.
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Figure 35. Comparison of the monthly turbidity data for sample station 
Highway 112 before and after effluent discharge.
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Figure 36. Comparison of the monthly TKN data for sample station Highway 
265 before and after effluent discharge.
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Figure 37. Comparison of the monthly TKN data for sample station Highway 
Old Missouri Road before and after the effluent discharge.
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Figure 38. Comparison of the monthly TKN data for sample station Highway 
112 before and after effluent discharge.
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Figure 39. Comparison of the monthly ammonia data for sample station 
Highway 265 before and after effluent discharge.
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Figure 40. Comparison of the monthly ammonia data for sample station 
Highway Old Missouri Road before and after effluent discharge.
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Figure 41. Comparison of the monthly ammonia data for sample station 
Highway 112 before and after effluent discharge.
After Before+
1.5 
1.4 
1.3 
1.2 
1.1 
1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0
24—Aug —89 11-Sep-89 03-O ct-89 04-Nov-89 01-Dec-89
82
C
on
ce
nt
ra
tio
n 
(m
g
/l)
Figure 42. Comparison of the monthly nitrate data for sample station 
Highway 265 before and after effluent discharge.
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Figure 43. Comparison of the monthly nitrate data for sample station 
Highway Old Missouri Road before and after effluent discharge.
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Figure 44. Comparison of the monthly nitrate data for sample station 
Highway 112 before and after effluent discharge.
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Figure 45. Comparison of the monthly total phosphorous data for sample 
station Highway 265 before and after effluent discharge.
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Figure 46. Comparison of the monthly to ta l phosphorous data for sample 
station Highway Old Missouri Road before and after effluent 
discharge.
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Figure 47. Comparison of the monthly to ta l phosphorous data for sample 
station Highway 112 before and after effluent discharge.
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Figure 48. Comparison of the monthly orthophosphates data for sample 
station Highway 265 before and after effluent discharge.
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Figure 49. Comparison of the monthly orthophosphates data for sample 
station Highway Old Missouri Road before and after effluent 
discharge.
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Figure 50. Comparison of the monthly orthophosphates data for sample 
station Highway 112 before and after effluent discharge.
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Figure 51 Comparison the predicted dissolved oxygen sag profile with 
collected field data.
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oxygen data collected on September 2 and on November 
28. The predicted dissolved oxygen concentrations for 
this illustration are shown at 29°C since that is the 
temperature at which the Department of Pollution 
Control and Ecology performed the modeling. The 
collected field data is shown at the temperature at 
which i t  was collected. As is apparent most of the 
field data falls on or above the modeling line. The 
data collected on November 28 follows the same general 
pattern as the model at a higher concentration. The 
critica l concentration was predicted to be 5.7 mg/L and 
occur in the large pool at the golf course just after 
the confluence with Mud Creek. The study of November 
28 indicated a minimum concentration of 8.1 mg/L at a 
temperature of 8°C occurring in the large pool at the 
golf course just before the confluence with Mud Creek. 
The dissolved oxygen profile collected on September 2 
was considered to represent a worst case situation 
(maximum temperatures collected at night). The lowest 
DO level found was 5.1 mg/L and i t  occurred downstream 
from the predicted minimum point. Even though the 
lowest DO concentration measured was below the lowest 
p re d ic te d  c o n c e n t ra t io n ,  the measured value was s t il l 
above the 5.0 mg/L lim it set by the water quality
93
standards and well above the 4 mg/L concentration 
allowed for an 8 hour critical period.
F. Comparison of Current Water Quality Data to State 
Standards
The following is a comparison of the individual 
water parameters to those required in the "Regulation 
Establishing Water Quality Standards for Surface Water 
of the State of Arkansas":
Temperature
At no instance during the study were any 
temperatures above the maximum of 29°C observed. The 
regulation also specified that the natural temperature 
of the stream outside the mixing zone should not be 
elevated more than 2.8°C based on monthly averages.
The before and after averages for the five months of 
sampling are for Highway 265, 18.5 and 14.1; for 
Highway Old Missouri Road, 16.9 and 14.6; for Highway 
112, 14.3 and 9.4. All stations show elevations well 
above the lim it but since this parameter is so variable 
and dependent on climatic conditions, i t  is hard to 
draw any conclusions from such a limited set of data.
To adequately evaluate the rise in temperature, the 
temperature upstream of the discharge point would need 
to be established. Throughout the duration of the
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study, there has been no upstream flow due to the 
extremely dry conditions that have persisted. This 
made i t  impossible to thoroughly investigate the 
temperature difference.
T u rb id ity
There has been no visible increase in the turbidity 
of the stream. This parameter is dependent on several 
variables. The low amount of precipitation has 
undoubtedly lowered the turbidity of the after study 
but i t  is d ifficu lt to determine by what amount.
pH
In a ll instances the pH fe ll within the specified 
range of 6.0 to 9.0. The criteria of not more than 1 
unit of fluctuation within a 24 hour uperiod was not 
investigated but there is no reason to suspect that 
this might occur.
Dissolved Oxygen
In the dissolved oxygen sag study the lowest 
concentration observed was 5.1 mg/L at a temperature of 
26°C. This was under very low flow conditions and above 
the 22°C temperature which according to reference 3, 
allows the concentration to drop to a level of 4.0 mg/L 
f o r  an 8 h o u r p e r io d .  The concentration was measured 
at night and under a near worst case scenario and yet
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i t  s t il l exceeded the allowable lim it.
Bacteria
The geometric mean for fecal coliform bacteria 
counts were 189, 168 and 18 for Highway 265, Highway 
Old Missouri Road and Highway 112. The lim it for the 
best quality stream set forth in the regulation is 
200/100 ml. To determine the geometric mean five 
samples are supposed to be collected within a 30-day 
period, so this determination is not completely 
legitimate.
CONCLUSIONS
The following conclusions can be made from this 
study:
1. All parameters tested were within state water 
quality standards.
2. The lowest dissolved oxygen concentration 
was 5.1 mg/L which occurred downstream from 
the predicted minimum point. Even though the 
lowest DO measured was below the predicted 
concentration, the value was s t il l above the 
minimum level of 5.0 mg/L and well above the 8 
hour critical lim it of 4.0 mg/L set forth in the 
water quality standards regulations.
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3. TKN values were s ligh tly  elevated. Concentrations 
ranged from 9.9 mg/L to 3.2 mg/L in the after 
study were as in the before study the range 
encountered was from 2.08 mg/L to 0.08 mg/L.
4. Total phosphorous concentrations were elevated 
s ligh tly . The concentration range for the after 
study was 0.75 to 0.05 mg/L. Whereas, in the 
before study, the concentrations ranged from a 
high of 0.43 mg/L to 0.01 mg/L.
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